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The purpose of this study is to examine how decimalization affects the volume of
stocks traded on the stock exchanges in the United States. Many analysts and policy
makers believe that decimalization will increase the volume of shares traded per day,
because the market will become easier to participate in due to the ease of comparing
stock prices. However, few studies have been done on this topic in the United States. A
sample of 80 stocks from the New York Stock Exchange was chosen for this study.
Volume information was collected for a period of 10 days before and 10 days after the
date of decimalization. This data was run through a series of statistical tests that included
aT-test, F-test and Wilcoxon Rank Test. The findings showed that the null hypothesis
that decimalization has no effect on trading volume cannot be rejected.
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Until August 29,2000, all stocks in the United States were traded in fractions. This
fractional pricing system was tied to Pieces of Eight (Spanish coins) that were common in
1792. A gold dollar was split into eight pieces, creating the original 1/8 tick size. Other
financial exchanges around the world, however, have traded their stocks in decimals
(dollars and cents) for centuries. France converted to a decimal pricing system in 1795,
with Spain following in 1848. At the beginning of 1974, only the United States and
Canada still traded in fractions. However, Canada made the switch to decimals in 1996. In
an effort to bring the stock market system in the United States up to speed with the other
market systems around the world, it was decided that the United States would finally make
the switch to decimals.
In August of 2000, the New York Stock Exchange conducted a pilot test consisting
of seven stocks. As of August 29, 2000, these seven stocks ceased trading in fractions and
began trading in decimals with one-cent increments. The NYSE conducted two additional
pilot tests in September and December of the same year before converting the entire
exchange to decimal trading on January 29, 2001. Other exchanges, including the
NASDAQ and the American Stock Exchange, will also convert to decimal pricing during
2001.
Researchers and analysts have been debating the positive and negative effects this
change will have on the financial community. This study is designed to uncover how
decimal trading will affect the consumer. The current fractional reporting system may have
a negative impact on the consumer due to the bid-ask spread. The bid-ask spread is the





















price (the price an individual is willing to buy at) of a particular stock. The stock specialist
(broker) then pockets the difference between these two prices. The minimum bid-ask
spread is the tick size, which is currently 118or 12.5 cents. Decimalization will reduce the
minimum bid-ask spread to I cent, allowing the trader to keep a !:,Tfeaterpercentage of the
profits or losses. A second positive effect of decimalization is that this system will increase
the ease of comparing stock prices, giving consumers greater confidence in the market
(Cintron 2000).
Decimalization is a new topic and policy makers need to conduct a cost-benefit
analysis of this new system to determine the desirability of this system, to both the public
and the financial community. Many studies have been done to determine the costs of
switching to a decimal system. They are estimated to be approximately $1 billion (Cintron,
2000). This includes programming and system changes. Very little has been published to
analyze the benefits of this new system. This study is based on the theories developed by
financial professionals and will provide evidence to those theories. The findings from this
study will enable policy makers to determine the future course of action regarding the
decimalization of other markets in the United States.
This paper is presented as follows: Section II describes existing research on the
stock market and decimalization~ Section III presents and evaluates the hypothesis; Section
IV outlines the methodology; Section V provides an analysis of the results; and Section VI
presents the conclusions.
ll. Literature Review
Due to the recent implementation of the decimal system in the United States, very
few studies have been published detailing the effects on the United States Stock Market.
4However, other world powers, such as Canada, made the switch to decimalization much
earlier, leading to the availability of studies on this topic.
The studies using American securities dealt with the decrease in tick size. Since one
















profound impact. Ahn, Cao, and Choe (1996) explored the effects of a tick change on
spreads, volume, and quoted depth. Using a sample of stocks from the American Stock
Exchange, they found that changing from a one-eighth to a one-sixteenth tick size
decreased the spread but had no effect on volume.
MacKinnon and Nemiroff (1999) discuss the effects of decimalization on the trading
volume of stocks. The Toronto Stock Exchange (TSE) was used as the sample pool. They
found that the average number of trades per day was higher after decimalization. These
results suggested that trading on the TSE had increased significantly after decimalization,
which was consistent with the lower transaction costs.
Other researchers and analysts have developed rational theories behind the impacts
of decimalization. Vickers (1999) and Cintron (2000) have explained that decimalization
will increase the number of shares traded due to the ease of the transaction. According to
Vickers and Cintron, it is general1y understood that if an activity is confusing to an
individual, helshe will not participate in that activity. Applying this to the stock market,
individuals find trading in fractions difficult to understand and compare. Decimalization
will increase the ease of comparing stock prices, making it easy to understand for all
individuals. Vickers (1999) and Cintron (2000) have therefore reasoned that since the
understanding of the market increases, the volume of shares traded will also increase.




















significance has been proved. Therefore, the purpose of this study is to provide the
statistical proof for the theories discussed above.
III. Hypothesis Development
This study provides an analysis of decimalization. The objective is to provide policy
makers with information concerning the positive or negative effects of decimalization on
the consumer. The purpose of this analysis is to enable these policy makers to conduct a
cost-benefit analysis of the new trading system.
As mentioned in the prior studies discussed in the previous sections, decimalization
will simplify the comparison of stocks. The more user-friendly the market becomes, the
more people will participate. More importantly, however, is that the public's confidence in
the market will be strengthened. The United States is the only market in the world that still
trades in fractions. Moving to a decimal system will signal to the public that the United
States is attempting to keep current with the other world powers. As the public becomes
more confident in the market, they will trust a greater portion of their earnings to the
exchanges, thus increasing the volume of shares traded.
Secondly, the transaction costs of trading on the exchanges will be reduced through
decimalization. A portion of the transaction cost comes from the bid-ask spread.
Decimalization will reduce this spread. Since it will be less costly to trade after
decimalization, individuals can make more transactions for the same amount of money as
before. This will increase the volume of shares traded on the exchanges. The arguments
presented above form the basis of Hypothesis 1:
HI: The volume of shares traded after decimalization will be greater






















The sample began with the 158 stock issues that were a part of the three pilot tests
done by the New York Sock Exchange starting in August of 2000. From that sample, I
removed the companies that had more than one stock participating in the pilot study. For
example, if one company offered both Type A and Type B common stock in the pilot tests,
these were removed. This was done in an effort to eliminate the risk that the volume
performance of one type of stock (Type A) would be influenced by the other type (Type B)
that was offered by the same company. In addition, stock offerings that were part of mutual
funds were also removed. Finally, I removed all stock offerings that were not a form of
common stock. This left a sample of 101 company stock issues. Each of these issues was
checked against the Wall Street Journal Index for major news events that occurred around
the date of decimalization. This was done to ensure that all changes in volume trading were
due to the decimalization effect instead of other company news.
The CRSP database for the New York Stock Exchange was used to obtain the daily
volume traded figures for each of the 101 companies. An 8-digit CUSIP code was used to
locate the information for the stock issues. Of the 101 stock issues, the CRSP database
contained volume information for 80 stock issues. This is the sample that will be used for
testing in this study. Table 1 lists the companies included in the sample.
Volume data was collected for the 10 days before the date of decimalization and 10
days after the date of decimalization. There were three separate dates that the pilot tests were





















event day zero. Then the data was collected for the 10 days immediately prior and
immediately after each respective day, as the time line below shows.
Pilot test date
(Ex: August 29, 2000)
-10 o 10
Table 2 provides descriptive statistics for the sample of stock offerings. It is divided
into two categories: before decimalization and after decimalization. This will aid in the
analysis of the information. The volume data for each day was totaled, giving me a figure
}.:Volj Looking at the means for the two time periods, the mean volume after decimalization
is slightly lower than before decimalization. This runs contrary to the hypothesis. Table 3
provides a graphical representation of the volume data collected. This graph shows again
that the volume of stocks traded on a particular day are slightly lower after decimalization as
opposed to being higher as hypothesized. In order to further analyze this data in accordance
with my hypothesis, I conducted aT-test, F-test, and a Wilcoxon Rank Test.
v. Analysis of Results
Table 4 presents the results for the T-test of the first hypothesis. The purpose behind
the T-test is to determine if the volume traded increased after decimalization. AT-test was
done at three different significance levels: alpha = .025, .05 and .10. The formulas used for
this test are located in Appendix A. For all three tests, the null hypothesis that
decimalization has no effect on trading volume could not be rejected. This finding follows




















Table 5 presents the results for the F-test of the first hypothesis. The purpose behind
the F-test is to see if the variability of the volume data changed. The null hypothesis of this
test is that the sample variances in each group are equal. This test should lead us to the same
condusion as the T-test. A difference in the two suggests a significant finding. I conducted
the F-test at alpha = .025, .05, and .10. The formula used for the test is located in Appendix
A. For aU significance levels, there was insufficient evidence to reject the null hypothesis
that the sample variances in each group were equal. This finding suggests that
decimalization had no real impact on the volume of stocks traded on the NYSE.
Table 6 presents the results for the Wilcoxon Rank Test. This test is done when you
are uncertain that the assumptions required for a two-sample T-test are satisfied. Since my
sample was small, I decided to conduct this test as well. The hypothesis states that volume
will be higher after decimalization, so we would expect the sum of the ranks in the second
group to be smaller than then the sum of the ranks in the first group. Observations are
ordered from largest to smallest, so we would expect that the second group (after
decimalization) would have the smallest rank. The null hypothesis of this test is that the
sum of the ranks is equal for each of the two bTfOUPS.The formulas used for this test are
located in Appendix A. Again, this test revealed that there was insufficient evidence to
reject the null hypothesis that said there was no difference between the two groups (volume
before decimalization and volume after decimalization).
VI. Conclusions
This study provides additional insight into the effects of decimalization. Although
current arguments state that volume numbers will increase after decimalization, this study




















false. Prior research seems to suggest that while total day volume has not increased with
decimalization, the number of trades per day may have increased due to decimalization.
This study has only been done in Canada, so results may not translate into the United States
stock market. Results may have been different in this study if the event window had been
larger or if I had used a different measure for trading volume. These hindsight views can be
used in future research to either prove or disprove the current theories on decimalization.
Since decimalization is an extremely new topic, there are many opportunities for
further research. This research may include looking at decimalization and its impact on the
number of trades per day, instead of the volume of stocks traded per day. Secondly, an
analysis of per share prices might reveal that decimalization will increase per share prices
due to increased marketability of those stocks. Thirdly, a study can be conducted to assess
the consumers' reactions to the switch to decimalization. Do they feel that the change was
worthwhile? Lastly, there has been much talk about increasing the tick size from $0.01 to
$0.05 and even to $0.10. Research can be done, much like this project, to determine which
tick size would be more beneficial to the financial community and the public in general.
In summary, this study provides additional insight into the effects of decimalization.
This information may be helpful in future stock market research to aid in evaluating the
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Wilcoxon Rank Sum Test Equations
T] = Sum of the ranks for the first sample



























3 Alliance World Dollar
4 America Online Inc.
5 American Home Products Corp.
6 American Retirement Corp.
7 Anadarko Petroleum Corp.
8 Apex Mortgage Capital Inc.
9 Atwood Oceanics Inc.
10 Banta Corporation
11 Barrick Gold Corporation
12 Beijing Yanhua Petrochemical Co. Ltd.
13 Biomatrix Inc.
14 Cedar Fair L.P.
15 Cigna Corp.
16 Colgate-Palmolive Co.
17 Commerce Group Inc.
18 Community Bank System, Inc.
19 Compaq Computer Corp.
20 Deluxe Corporation
21 Donnelly Corp.
22 Enel Societa Per Azioni
23 Extended Stay America Inc.
24 Extendicare Inc.
25 Factset Research Systems, Inc.
26 Fahnestock Viner Holdings Inc.
27 Franklin Resources Inc.
28 Gardner Denver Inc.
29 Goodyear Tire & Rubber Co.
30 Groupe Danone
31 Harman International Ind. Inc.
32 Hatteras Income Securities
33 Hughes Supply Inc.
34 Iomega Corp.
35 Kimberly Clark Corporation
36 Lakehead Pipe Line Partners LP
37 Lands' End Inc.
38 Lockheed Martin Corp.
39 Lone Star Technologies Inc.











































41 M&T Bank Corp.
42 M.D.C. Holdings, Inc.
43 Madecco SA
44 Marshall & IIsley Corporation
45 Martin Marietta Materials Inc.
46 McMoran Exploration Co.
47 Met-Pro Corporation
48 Midway Games Inc.
49 Mississippi Chemical Corporation
50 Morrison Management Specialists Inc.
51 MSC.Software Corp.
52 NS Group Inc.
53 Oppenheimer Multi-Sector Inc.
54 P.H. Glatfelter Company
55 Reebock International Ltd.
56 Revlon Inc.
57 Royal Caribbean Cruises Ltd.
58 Schwitzer-Mauduit International Inc.
59 Shandong Huaneng Power Development
60 Sierra Health Services
61 Silverleaf Resorts Inc.
62 Smithfield Foods Inc.
63 Solectron Corporation
64 Southwest Airlines Co.
65 Stone Energy Corp.
66 Stryker Corporation
67 Tasty Baking Company
68 Tejon Ranch Co.
69 The Newhall Land and Farming Co.
70 The Valspar Corp.
71 Thermo Electron Corporation
72 Toyota Motor Corp.
73 Tricom SA
74 V.F. Corporation
75 Veritas Dgc Inc.
76 Waterlink Inc.
77 Watsco Inc.
78 Weirton Stell Corporation
79 Westpoint Stevens Inc.
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t-Test: Two-Sample Assuming Unequal Variances


































































































F-Test Two-Sample for Variances











































































































































2 1 = Before Decimalization
3 2 = After Decimalization
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